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Materials and Methods
RGBNNT synthesis. A standard 1-inch quartz tube was used as the reaction chamber and temperatures were pre-calibrated using a k-type thermocouple probe (Omega Engineering, Inc.).
The typical synthesis process was as follows. A 25-μm-thick 10 cm × 10 cm Cu foil (99.8% purity, Alfa Aesar) was first pretreated using the electrochemical polishing method as described. 1 The pretreated Cu foil was cut into 1 cm × 1 cm pieces and coated with a BNNT solution using a spin-coater. See below for concentrations and spin rates. Then, the Cu foil was loaded into the furnace that served as both an annealing system and as a CVD chamber and the reaction chamber (temperature was increased to 1077 ºC before the loading) was evacuated to ~ 16 mTorr. For graphene growth with CH 4 , 500 sccm H 2 was introduced into the system and the Cu foil was moved into the hot region of the furnace by a magnetic rod and the foil was annealed for 5 min.
Then an additional 1 sccm CH 4 was introduced into the system for 15 min for the graphene growth. Afterwards, the Cu foil was quickly removed from the hot region using a magnetic rod and permitted to cool to the room temperature. For graphene growth without CH 4 , 50 sccm H 2 and 500 sccm Ar were introduced into the system and the Cu foil was then moved into the hot region of the furnace by a magnetic rod and the foil was annealed for 20 min. After the annealing, the Cu foil was quickly removed from the hot region using a magnetic rod and permitted to cool to the room temperature.
Preparation of functionalized BNNTs. Highly crystalline, long, few-walled BNNTs synthesized by a catalyst-free high temperature pressure (HTP) laser heating method were used as raw materials. 2 For RCO 2 -functionalized BNNTs, BNNTs (10 mg) were sonicated with HNO 3 (15 mL, 70%) for 12 h, and the reaction mixture was then filtered under vacuum and washed S4 with 20 mL H 2 O and then with 20 mL acetone, both H 2 O and acetone washes were repeated three times to yield 5.0 mg of HO-BNNTs. 3 The as-produced HO-BNNTs were then reacted with 2-ethylhexanoyl chloride (5 mL, excess) at 100 °C for 120 h, and the reaction mixture was filtered under vacuum and washed with 20 mL H 2 O and then with 20 mL acetone, both H 2 O and acetone washes were repeated three times to yield 3.5 mg of RCO 2 -BNNTs. 4 The as-produced show the ratio between the intensity of the 2D peak over the G peak (2D/G). 
